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Description 

Equipment Housing for Downhole 
Measurements 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The present invention is generally related to the field of 
data acquisition related to oil and gas wells, and, more 
particularly, to a housing for equipment that may be em- 
ployed in obtaining downhole measurement data. 

[0003] 2. Description of the Related Art. 

[0004] oil and gas wells are formed by a rotary drilling process. 
To that end, a drill bit is mounted on the end of a drill 
string which may be very long, e.g., several thousand feet. 
At the surface, a rotary drive mechanism turns the drill 
string and the attached drill bit at the bottom of the hole. 
In some cases, a downhole motor may provide the desired 
rotation to the drill bit. During drilling operations, a 
drilling fluid (so-called drilling mud) is pumped through 



the drill string and back up-hole by pumps located on the 
surface. The purpose of the drilling fluid is to, among 
other things, remove the earthen cuttings resulting from 
the drilling process. 

[0005] The environmental conditions that exist downhole in oil 

and gas wells can be very important to drilling, production 
and completion operations. For example, downhole tem- 
peratures and pressures as well as fluid viscosities can 
greatly impact various operations that are involved in cre- 
ating a productive oil and gas well. More specifically, with 
respect to drilling operations, there is a growing desire to 
obtain as much data as possible regarding downhole en- 
vironmental and operating conditions. Such data may be 
useful for research purposes, as well as, in some cases, 
taking actions with respect to drilling a particular well or 
future wells. Additionally, it may be desirable to provide 
positional information, e.g., depth, and relative location of 
a drilling bit, such that a well may be properly drilled to a 
desired target zone. 

[0006] while there are existing methodologies for acquiring some 
forms of downhole data, such methodologies tend to be 
relatively expensive and difficult to employ. What is de- 
sired is a relatively low-cost mechanism and procedure 



for acquiring downhole measurement data. The provision 
of such a mechanism would allow its use on a far greater 
number of wells, thereby providing much more informa- 
tion that may be useful in drilling and completing future 
oil and gas wells. 
[0007] The present invention is directed to an apparatus and 
methods for solving, or at least reducing the effects of, 
some or all of the aforementioned problems. 
Summary of Invention 

[0008] The present invention is generally directed to a housing 
for equipment that may be employed in obtaining down- 
hole measurement data. In one illustrative embodiment, 
the apparatus comprises a first component adapted to be 
positioned in a subterranean hole, a second component 
adapted to be positioned in the subterranean hole, and a 
detachable housing, at least a portion of which is clamped 
between the first and second components, the housing 
having at least one cavity formed therein and at least one 
device positioned within the at least one cavity. 

[0009] | n another illustrative embodiment, the apparatus com- 
prises a first component adapted to be positioned in a 
subterranean hole having an end surface, a second com- 
ponent adapted to be positioned in the subterranean hole 



having an end surface, the first and second components 
being threadingly coupled to one another, and a detach- 
able housing, at least a portion of which is positioned be- 
tween the end surfaces of the first and second compo- 
nents, the housing having at least one cavity formed 
therein and at least one device positioned within the at 
least one cavity. 

[0010] | n a further illustrative embodiment, the apparatus com- 
prises a threaded pipe having an end surface, a drill bit 
having an end surface, the pipe and the drill bit being 
threadingly coupled to one another, and a detachable 
housing, at least a portion of which is positioned between 
the end surfaces of the threaded pipe and the drill bit, the 
housing having at least one cavity formed therein and at 
least one device positioned within the at least one cavity. 

[0011] | n 0 ne illustrative embodiment, the method comprises po- 
sitioning at least a portion of a detachable housing be- 
tween an end surface of a first component adapted to be 
positioned in a subterranean hole and an end surface of a 
second component adapted to be positioned in the sub- 
terranean hole, the housing having at least one cavity 
formed therein and at least one device positioned within 
the at least one cavity, threadingly coupling the first and 



second components to one another, thereby securing the 
housing between the first and second components, posi- 
tioning the first component, the second component and 
the housing in a subterranean hole, and acquiring data 
using the at least one device after the housing is posi- 
tioned within the subterranean hole. 
Brief Description of Drawings 

[0012] The invention may be understood by reference to the fol- 
lowing description taken in conjunction with the accom- 
panying drawings, in which like reference numerals iden- 
tify like elements, and in which: 

[0013] Figures 1A and IB are, respectively, a side and a partial 
cross-sectional view of one illustrative embodiment of a 
housing for equipment in accordance with the present in- 
vention positioned between two components. 

[0014] Figure 2A is a cross-sectional side view of an illustrative 
housing in accordance with one embodiment of the 
present invention. 

[0015] Figure 2B is a side view of one illustrative embodiment of 
the housing. 

[0016] Figure 2C is a cross-sectional frontal view of a cavity 

formed in the housing in accordance with one illustrative 
embodiment of the present invention. 



[0017] Figure 3 depicts an alternative embodiment wherein the 
housing may be positioned between two components. 

[0018] Figure 4 is yet another alternative embodiment wherein 
the housing is positioned adjacent an interior surface of 
two mated components. 

[0019] Figures 5A-5E are plan views of various illustrative con- 
figurations of the housing of the present invention. 

[0020] Figures 6A-6D are depictions of illustrative embodiments 
of cavities formed in the housing of the present invention. 

[0021] Figure 7 is a partial cross-sectional view depicting an al- 
ternative embodiment of the housing of the present in- 
vention employing an attachment lip that is positioned 
between two components. 

[0022] Figure 8 is a side view of an illustrative embodiment of the 
present invention wherein an end surface of a first com- 
ponent sealingly engages the housing of the present in- 
vention. 

[0023] Figure 9 is a frontal view of a plurality of indicator lights 
and a display panel that may be employed with various 
embodiments of the present invention. 

[0024] Figure 10 depicts an illustrative embodiment wherein a 

plurality of housings of the present invention may be em- 
ployed on an illustrative drill string. 



[0025] Figures 11A-11B depict yet another illustrative embodi- 
ment wherein a plurality of housings of the present inven- 
tion may be employed with sections of wired pipe. 

[0026] while the invention is susceptible to various modifications 
and alternative forms, specific embodiments thereof have 
been shown by way of example in the drawings and are 
herein described in detail. It should be understood, how- 
ever, that the description herein of specific embodiments 
is not intended to limit the invention to the particular 
forms disclosed, but on the contrary, the intention is to 
cover all modifications, equivalents, and alternatives 
falling within the spirit and scope of the invention as de- 
fined by the appended claims. 
Detailed Description 

[0027] illustrative embodiments of the invention are described 
below. In the interest of clarity, not all features of an ac- 
tual implementation are described in this specification. It 
will of course be appreciated that in the development of 
any such actual embodiment, numerous implementation-spe- 
cific decisions must be made to achieve the developers" 
specific goals, such as compliance with system-related 
and business-related constraints, which will vary from one 
implementation to another. Moreover, it will be appreci- 



ated that such a development effort might be complex 
and time-consuming, but would nevertheless be a routine 
undertaking for those of ordinary skill in the art having 
the benefit of this disclosure. 

[0028] The present invention will now be described with refer- 
ence to the attached figures. The words and phrases used 
herein should be understood and interpreted to have a 
meaning consistent with the understanding of those 
words and phrases by those skilled in the relevant art. No 
special definition of a term or phrase, i.e., a definition that 
is different from the ordinary and customary meaning as 
understood by those skilled in the art, is intended to be 
implied by consistent usage of the term or phrase herein. 
To the extent that a term or phrase is intended to have a 
special meaning, i.e., a meaning other than that under- 
stood by skilled artisans, such a special definition will be 
expressly set forth in the specification in a definitional 
manner that directly and unequivocally provides the spe- 
cial definition for the term or phrase. 

[0029] | n general, the present invention is directed to a detach- 
able housing that may be positioned between two down- 
hole components that are adapted to be positioned in a 
subterranean hole, e.g., a wellbore. In one illustrative em- 



bodiment, the detachable housing may have one or more 
cavities wherein one or more devices, e.g., sensors and/or 
electrical components, may be positioned in such cavities. 
In one very particular embodiment, the housing contains 
at least one cavity wherein at least one sensor may be po- 
sitioned for acquiring various forms of downhole data. As 
will be recognized by those skilled in the art after a com- 
plete reading of the present application, the present in- 
vention may be employed in connection with acquiring 
any of a variety of different types of data, and the housing 
disclosed herein may be positioned between any of a vari- 
ety of different types of components, e.g., threaded tubu- 
lars, a tubular and a drill bit, etc. Thus, the present inven- 
tion should not be considered as limited to the acquisition 
of any particular type of data, or as to the positioning of 
the housing disclosed herein between any particular types 
of components, unless such limitations are expressly set 
forth in the appended claims. Nor should the present in- 
vention be considered as limited to use with only sensors 
positioned in the cavities of the housing, as a variety of 
items or devices may be positioned in the detachable 
housing. 

[0030] As shown in Figures 1A-1B, a detachable housing 10 in 



accordance with one illustrative embodiment of the 
present invention is positioned between a first component 
12 and a second component 14, each of which is adapted 
to be positioned in a subterranean hole. The first compo- 
nent 12 and second component 14 are coupled to one an- 
other by an illustrative threaded connection 16. The cen- 
terline 17 of the threaded connection 16 is depicted in 
Figure IB. In the depicted embodiment, the first compo- 
nent 12 is an oilfield tubular, e.g., API pipe, while the sec- 
ond component 14 is an illustrative drill bit. However, as 
set forth above, the present invention may be positioned 
between any two downhole components. 
[0031] | n the depicted embodiment, at least a portion of the 

housing 10 is positioned between an end surface 12a of 
the first component 12 and an end surface 14a of the sec- 
ond component 14. In some embodiments, one or both of 
the end surfaces 12a, 14a actually engage the housing 10. 
In some cases, a sealing interface may be provided be- 
tween the housing 10 and at least one of the end surfaces 
12a, 14a, although such a sealing interface may not be 
required in all embodiments of the present invention. 
Simply put, in some embodiments, the housing 10 is sim- 
ply positioned between the end surfaces 12a, 14a, while 



in other cases, the end surfaces 12a, 14a engage and 
clamp the housing 10 in the position depicted in Figures 
1A-1B. The distance 15 that the housing 10 extends be- 
yond the outer surface 13 of the first component 12 may 
vary depending upon the particular application. 
[0032] As shown in Figures 2A-2C, one illustrative embodiment 
of the housing 10 is basically configured as a ring having 
an inner surface lOi, an outer surface lOo, a top surface 
lOt and a bottom surface 10b. An illustrative cavity 18 is 
formed in the housing 10. In this illustrative embodiment, 
the housing 10 further comprises a cover plate 20 and 
seal 22 that is used to isolate the cavity 18 from the out- 
side environment. The cover plate 20 is secured in place 
through use of a plurality of fasteners 24, e.g., screws. In 
some cases, the cavity 18 may simply be a threaded 
opening and a threaded plug may act as the cover for the 
cavity 18. In some applications, the housing 10 may be 
configured to have one or more devices positioned within 
the cavity 18. For example, any of a variety of sensors 
and/or various electrical items, e.g., a battery, a transmit- 
ter, may be positioned within the cavity 18. In the illustra- 
tive example where the housing 10 of the present inven- 
tion is employed to obtain various forms of downhole 



data, the housing 10 may further comprise a passageway 
32 (see Figure 2A) to allow sensing of downhole environ- 
mental conditions that exist outside of the housing 10, 
e.g., downhole pressure. However, the passageway 32 is 
not required in all embodiments of the present invention. 

[0033] The size, shape and configuration of the housing 10 may 
vary depending upon the particular application. In the 
embodiment depicted in Figures 1A-1B and 2A-2C, the 
housing 10 is essentially a ring having a radial width 26 
and a thickness 28. The width 26 and thickness 28 may 
vary depending upon the particular application. In gen- 
eral, the radial width 26 will be at least approximately one 
inch, and may be as wide as can be accommodated by the 
particular application. Similarly, in one illustrative embod- 
iment, the thickness 28 may be approximately 1.5 inches 
or thicker. The size, shape and configuration of the cavity 
18 may also vary. In the illustrative embodiment depicted 
in Figures 2A-2C, the cavity 18 is essentially a rectangular 
compartment. Of course, other configurations are possi- 
ble, e.g., a cylindrical shaped cavity. 

[0034] As indicated previously, the present invention may be em- 
ployed in a variety of different applications. In one illus- 
trative example, the housing 10 may have at least one de- 



vice, e.g., at least one sensor and/or at least one item of 
electrical equipment, positioned in the cavity 18. Thus, as 
depicted in Figure 2C, a plurality of devices 29 are shown 
positioned within the cavity 18. More specifically, in the 
depicted embodiment, the devices 29 comprise sensors 
30 and a plurality of electrical components 31 that are 
mounted on a surface 18a of the cavity 18. It should be 
understood that the depicted sensors 30 and electrical 
components 31 are schematic and illustrative in nature. 
Moreover, in some cases, some of the devices employed 
in obtaining downhole data, e.g., one or more sensors, 
may be mounted in or on another structure, e.g., a drill 
bit, and the cavity 18 may contain only various electrical 
components. In other cases, only sensors are mounted 
within the cavity 18 and the electrical components are po- 
sitioned elsewhere, e.g., a downhole sub. 
[0035] The manner in which such devices, e.g., sensors 30 and/ 
or electrical components 31, are coupled together so as to 
obtain the desired data are well known to those skilled in 
the art and thus will not be described in any greater detail 
herein. The sensors 30 and the electrical components 31 
may be mounted to the surface 18a by a variety of known 
techniques, e.g., gluing, use of a potting compound, etc. 



Moreover, although only the surface 18a is depicted as 
having the sensors 30 and the electrical components 31 
mounted thereon, such items may be mounted on any or 
all of the surfaces of the cavity 18 depending upon the 
particular application. Thus, the present invention should 
not be considered as limited to any particular type of sen- 
sor 30 or electrical component 31 or how such items are 
mounted within the cavity 18 of the housing 10 of the 
present invention. 
[0036] | n general, in one illustrative embodiment, the present in- 
vention may be used to facilitate the acquisition of data 
regarding any of a variety of different types of downhole 
data or information, including, for example, formation 
type, well temperature, well pressure, drill bit accelera- 
tions, velocities and displacements, drill bit inclination 
and azimuth, drill bit axial load and rotational torque, drill 
bit rotary speed and rate of penetration, etc. The present 
invention may also be employed to acquire ring compres- 
sion data that may be indicative of successful make-up. 
Strain gauges may be employed in such an illustrative ap- 
plication. The present invention may also be employed to 
acquire data relating to drill pipe accelerations as well as 
data relating to the dynamic behavior of any bottom hole 



assembly (BHA). 

[0037] Examples of sensing devices that may be positioned 

within the cavity 18 include any of a variety of different 
types of mechanical and/or electrical sensors, e.g., ther- 
mometers, gyroscopes, strain gauges, accelerometers, 
barometers, pressure sensors, hall effect switches, etc. 
Examples of electrical components that may be positioned 
within the cavity 18 include, but are not limited to, a bat- 
tery, a microprocessor, a memory unit or chip, a circuit 
board, a communications port, and/or an analog- 
to-digital converter, etc. If desired or necessary, a plural- 
ity of such components may be positioned within the cav- 
ity 18, e.g., multiple batteries. The sensors 30 and electri- 
cal components 31 may be coupled together in any of a 
variety of known techniques. 

[0038] Figure 3 depicts an alternative arrangement wherein at 

least a portion of the housing 10 of the present invention 
is positioned between the first component 12 and the 
second component 14. In Figure 3, the second component 
14 is provided with a stepped profile comprised of an end 
surface 14a, a side surface 14b, and an end surface 14c. 
In this embodiment, the end surface 12a of the first com- 
ponent 12 engages the surface 14c of the second compo- 



nent 14 while still maintaining the housing 10 of the 
present invention between the end surface 12a of the first 
component 12 and the end surface 14a of the second 
component 14. 

[0039] Figure 4 is yet another alternative configuration of the 

present invention wherein the housing 10 is mounted ad- 
jacent the interior surfaces 19 of the first component 12 
and the second component 14. More specifically, the il- 
lustrative housing 10 depicted therein is positioned be- 
tween an end surface 12b of the first component 12 and 
an end surface 14d of the second component 14 that are 
formed on the interior side of the threaded connection 16. 
Thus, the present invention should not be considered as 
limited to any particular location of the housing 10 rela- 
tive to the first and second components 12, 14 unless 
such limitations are expressly set forth in the appended 
claims. 

[0040] As indicated previously, the size, shape and configuration 
of the housing 10 of the present invention may vary de- 
pending upon the particular application. Figures 5A-5E 
are plan views depicting various illustrative configurations 
of the housing 10 of the present invention. Figure 5A de- 
picts the illustrative example where the housing 10 is es- 



sentially configured as a ring. In some cases, if a pure ring 
configuration were employed for the housing 10, it may 
tend to block or restrict fluid flow around the ring. For ex- 
ample, in the application where the housing 10 is placed 
above a drill bit, circulating mud returning to the surface 
in the annulus defined between the drill pipe and the 
wellbore circulates past the housing 10. In such an appli- 
cation, it may be desirable to have as little of the housing 
10 positioned in the flow path of the returning fluid as 
possible. To that end, the housing 10 of the present in- 
vention may be provided with one or more blades or pro- 
jections 36 in a variety of different configurations that 
tend to reduce the amount of the housing 10 in any par- 
ticular flow path. For example, Figures 5B, 5C, 5D and 5E 
present illustrative embodiments wherein the housing 10 
has, respectively, one, two, three, and four projections 36. 
Of course, the size, shape and configuration of the pro- 
jections 36 may vary depending upon the application. 
Moreover, the cavity 18 may be formed in the projections 
36 or in other areas of the housing 10 where the projec- 
tions 36 do not exist. In some cases, a cavity 18 may be 
formed in each of the projections 36, although that is not 
required in all embodiments. 



[0041] Figures 6A-6C depict illustrative examples of the posi- 
tioning of a cavity 18 in the housing 10. As shown in Fig- 
ure 6A, a cavity 18 is formed in a projection 36 that is 
part of the housing 10. In Figure 6B, the cavity 18 is 
formed such that it opens onto the interior surface lOi of 
the housing 10. In Figure 6C, the cavity 18 is formed such 
that it opens onto the top surface lOt of the housing 10. 
For purposes of clarity, the cover plate 20 is not depicted 
in Figures 6A and 6C. In further embodiments, one of the 
end surfaces, e.g., 12a, 14a, can engage the housing 10 
and cover the cavity 18, thereby eliminating the need for 
the cover plate 20. Figure 6D depicts yet another illustra- 
tive embodiment of the housing 10 wherein a plurality of 
cavities 18 are formed in the housing 10 and the cavities 
are connected to one another with internal passageways 
37. In this illustrative embodiment, the devices, e.g., elec- 
trical components 31 and/or sensors 30, positioned in the 
various cavities 18 may be coupled to one another via 
wires positioned in the passageways 37. Of course, all of 
the cavities 18 may not need to be interconnected to- 
gether by the passageways 37. Thus, the present inven- 
tion should not be considered as limited to the illustrative 
embodiment depicted in Figure 6D unless such limitations 



are expressly set forth in the appended claims. 
[0042] Figure 7 depicts yet another alternative embodiment of 
the housing 10 of the present invention. As shown 
therein, the housing 10 has an attachment lip 38. The at- 
tachment lip 38 is positioned between the end surface 
12a of the first component 12 and the end surface 14 of 
the second component 14. In one illustrative embodiment, 
the attachment lip 38 may have a radial width of approxi- 
mately 0.5 inches and a thickness of approximately 0.25 
inches. 

[0043] Figure 8 depicts an illustrative embodiment of the present 
invention wherein the end surface 12a of the first compo- 
nent 12 is sealingly engaged with the top surface lOt of 
the housing 10. In this configuration, additional sealing, 
e.g., an O-ring, may or may not be required depending on 
the particular application. In other cases, an O-ring or 
other like seal may be positioned around the cavity 18 and 
a seal established between the O-ring and the end surface 
12a of the first component 12. In the latter case, there 
may not be a metal-to-metal seal created between the 
end surface 12a and the top surface lOt of the housing 
10. 

[0044] The housing 10 may also be provided with one or more 



indicator lights and/or display panels for various pur- 
poses. By way of example only, Figure 9 schematically de- 
picts an illustrative embodiment of the housing 10 with a 
plurality of indicator lights 40 and a display panel 42 po- 
sitioned thereon. Such components may be positioned 
such that they may be viewed by an operator looking at 
the outside of the housing 10 or they may be positioned 
within one or more of the cavities 18 formed in the hous- 
ing 10. In one illustrative embodiment, the indicator lights 
40 and the display panel 42 may be viewed from the out- 
side, such as when the housing 10 is retrieved from 
downhole. 

[0045] | n the case where the present invention is employed to 

obtain downhole data, the indicator lights 40 and/or dis- 
play panel 42 may be employed in a variety of different 
contexts. For example, a control logic may be established 
such that an indicator light is "on" only when a sensed pa- 
rameter, e.g., temperature, pressure, torque, etc., exceeds 
a preselected allowable limit or range, i.e., the indicator 
light can indicate an out-of-tolerance or problem condi- 
tion. Alternatively, the control logic may be established 
such that the indicator light is always "on" and only goes 
off when an out-of-tolerance condition is sensed. Colored 



indicator lights may also be employed with the present in- 
vention, e.g., red and green lights, wherein the red light 
indicated an out-of-tolerance condition and the green 
light indicated a within-tolerance condition. The use of 
such indicator lights may be very useful. For example, 
through use of the indicator lights 40, an out- 
of-tolerance event may be quickly identified as soon as 
the housing 10 is removed from the borehole. In that 
case, analysis of the data acquired by the devices in the 
housing 10, e.g., sensors, may be given a very high prior- 
ity as an out-of-tolerance condition is indicated. Absent 
the use of such good/bad indicator lights, the analysis of 
the acquired data may be delayed. Such delays may be 
very problematic in many situations if corrective actions 
are delayed. Such indicator lights may be employed for 
any or all sensed variables depending upon the particular 
application. The indicator lights 40 may be LED devices 
that are commonly found in the industry. The lights 40 
may be electrically coupled to the equipment, e.g., electri- 
cal components 31 and/or sensors 30 positioned in the 
cavities 18 in the housing 10. The lights 40 may be actu- 
ated by known circuitry positioned within the cavities 18. 
The control logic used to actuate the lights 40 may be 



embedded in various circuits formed on the electrical 
components 31 positioned within the cavities 18, e.g., a 
microprocessor, a programmable logic device, etc. 

[0046] As indicated in Figure 9, the housing 10 may also be pro- 
vided with one or more display panels 42. The display 
panel 42 may be, for example, an LED display panel. The 
panel 42 may provide information with respect to one or 
more variables. For example, in the depicted embodiment, 
the display panel displays the highest temperature sensed 
during the downhole operation. Of course, the display 
panel 42 could also indicate other variables, such as max- 
imum downhole pressure, maximum or average torque 
values, etc. As with the indicator lights 40, the display 
panel 42 may be coupled to one or more electrical com- 
ponents 31 and/or sensors 30 positioned in the cavities 
18 formed in the housing 10. 

[0047] | n some cases, employment of the housing 10 will require 
that there be sufficient standoff 21 (see Figure IB) be- 
tween the components 12, 14 to allow the housing 10 to 
be positioned therein. For example, with respect to Figure 
IB, there must be sufficient distance between the end 
surfaces 12a and 14a to accommodate the positioning of 
the housing 10 therebetween. To that end, modifications 



may be made to standard components, e.g., drill pipes 
and drill bits, with the expectation that a housing 10 in 
accordance with the present invention may be employed 
with some or all of those components. However, the 
housing 10 of the present invention may not be employed 
in all such situations. Thus, in those situations, a spacer 
that is equivalent in size to the housing 10 may be posi- 
tioned between the first and second components 12, 14 
such that the mechanical integrity of the connection be- 
tween the first and second components is maintained. 
Such a spacer element may not have a cavity 18 formed 
therein. 

[0048] | n operation, the housing 10 of the present invention is 
positioned between the first and second components 12, 
14 before the components are mated together. In one 
embodiment, completing the threaded connection 16 
clamps the housing 10 between the surfaces of the com- 
ponents 12, 14, e.g., the housing 10 is clamped between 
the end surfaces 12a and 14a depicted in Figure 1. There- 
after, in the illustrative embodiment where one or more 
sensors 30 and/or electrical components 31 are posi- 
tioned within the cavities 18, the components 12, 14 and 
the housing 10 are positioned downhole and data is ac- 



quired regarding, for example, various downhole environ- 
mental conditions or positional information. In one illus- 
trative embodiment, this data is stored in a memory unit 
or chip positioned within the cavity 18. After sufficient 
data has been acquired, the housing 10 is brought uphole 
and the information regarding the acquired data is down- 
loaded and used for any of a variety of research, develop- 
ment or production reasons. In some embodiments, the 
downloading of the acquired information may be accom- 
plished by an electrical connection or by wireless interro- 
gation using a radio or infrared device. 

[0049] | n some cases, the housing 10 of the present invention 
may be employed wherein the data obtained by the sen- 
sors) positioned within the cavity 18 is sent to the surface 
on a real-time, or near real-time, basis. To that end, a 
communication link between the surface and the sensors 
30 and/or electrical components 31 within the cavity 18 is 
provided and data is transmitted to the surface on a real- 
time or near real-time basis. 

[0050] Figure 10 depicts another illustrative embodiment of the 
present invention. As indicated in Figure 10, a plurality of 
detachable housings 10 of the present invention may be 
positioned at various spaced-apart locations along a drill 



string 50 having an illustrative drill bit 14 positioned at 
the end thereof. In this illustrative embodiment, the drill 
string 50 is comprised of many sections of standard un- 
wired pipe. In this illustrative embodiment, data may be 
sensed by various sensors (not shown in Figure 10) posi- 
tioned proximate the drill bit and/or in one or more cavi- 
ties 18 formed in the housing 10 proximate the drill bit 
14. The housing 10 proximate the drill bit 14 also con- 
tains a schematically depicted wireless transmitter 52 for 
transmitting data regarding the information or parameters 
sensed downhole. Each of the other housings 10 contain a 
transmitter 52 and a schematically depicted receiver 54 
that is adapted to receive wireless transmissions from the 
transmitter 52 in an adjacent housing 10. In some cases, 
the housing 10 proximate the drill bit 14 may also have a 
wireless receiver 54. Thus, in this embodiment, the 
spaced-apart housings 10 may be used as relay stations 
to wirelessly transmit data acquired downhole to a surface 
location 56. In this manner, the data acquired downhole 
may be sent to the surface on a real-time or near- 
real-time basis. The control circuitry and power source for 
the transmitter 52 and receiver 54 may be contained in 
the cavities 18 formed in the various housings 10. The 



plurality of housings 10 may be spaced apart any desired 
distance that is consistent with reliable receipt and trans- 
mission of wireless data. That is, there may be multiple 
sections of pipe positioned between adjacent housings 
10. 

[0051] Figures 11A-11B depict yet another illustrative embodi- 
ment of the present invention. As shown therein, a drill 
string 60 is comprised of multiple sections of wired pipe 
62 and a downhole device 64 positioned between sections 
of wired pipe 62. Also depicted in Figures 11A-11B are a 
plurality of housings 10' of the present invention. Data 
wires 66 are schematically depicted in the wired pipe sec- 
tions 62. As is known to those skilled in the art, data may 
be transmitted along the data wires 66 embedded within 
the wired pipe 62. To that end, the lengths of wired pipe 
62 may be provided with an inductive coil 69 on both 
ends of each section of wired pipe 62 such that data may 
be transmitted from one section of pipe to another after 
the sections are joined together. According to this aspect 
of the present invention, an inductive coil 68 is formed in 
at least one end of the housing 10'. Each of the housings 
10' may further comprise a wireless transmitter 52 and a 
wireless receiver 54 as discussed above with reference to 



the embodiment shown in Figure 10. 

[0052] | n the embodiment depicted in Figure 11A, the housings 
10' are used to wirelessly transmit data from one section 
of wired pipe 62 to another spaced-apart section of wired 
pipe 62. In the depicted embodiment, the downhole de- 
vice 64 is not wired, and may not be capable of being 
wired, e.g., a stabilizer. However, according to this aspect 
of the present invention, the transmitter and receiver in 
each of the housings 10' may be used to bypass the un- 
wired downhole device or assembly. 

[0053] | n general, the present invention is directed to a housing 
for equipment that may be employed in obtaining down- 
hole measurement data. In one illustrative embodiment, 
the apparatus disclosed herein comprises a first compo- 
nent adapted to be positioned in a subterranean hole, a 
second component adapted to be positioned in the sub- 
terranean hole, and a detachable housing, at least a por- 
tion of which is clamped between the first and second 
components, the housing having at least one cavity 
formed therein and at least one device positioned within 
the at least one cavity. 

[0054] | n another illustrative embodiment, the apparatus com- 
prises a first component adapted to be positioned in a 



subterranean hole having an end surface, a second com- 
ponent adapted to be positioned in the subterranean hole 
having an end surface, the first and second components 
being threadingly coupled to one another, and a detach- 
able housing, at least a portion of which is positioned be- 
tween the end surfaces of the first and second compo- 
nents, the housing having at least one cavity formed 
therein and at least one device positioned within the at 
least one cavity. 

[0055] | n a further illustrative embodiment, the apparatus com- 
prises a threaded pipe having an end surface, a drill bit 
having an end surface, the pipe and the drill bit being 
threadingly coupled to one another, and a detachable 
housing, at least a portion of which is positioned between 
the end surfaces of the threaded pipe and the drill bit, the 
housing having at least one cavity formed therein and at 
least one device positioned within the at least one cavity. 

[0056] | n 0 ne illustrative embodiment, the method comprises po- 
sitioning at least a portion of a detachable housing be- 
tween an end surface of a first component adapted to be 
positioned in a subterranean hole and an end surface of a 
second component adapted to be positioned in the sub- 
terranean hole, the housing having at least one cavity 



formed therein and at least one device positioned within 
the at least one cavity, threadingly coupling the first and 
second components to one another, thereby securing the 
housing between the first and second components, posi- 
tioning the first component, the second component and 
the housing in a subterranean hole, and acquiring data 
using the at least one device after the housing is posi- 
tioned within the subterranean hole. 
[0057] The particular embodiments disclosed above are illustra- 
tive only, as the invention may be modified and practiced 
in different but equivalent manners apparent to those 
skilled in the art having the benefit of the teachings 
herein. For example, the process steps set forth above 
may be performed in a different order. Furthermore, no 
limitations are intended to the details of construction or 
design herein shown, other than as described in the 
claims below. It is therefore evident that the particular 
embodiments disclosed above may be altered or modified 
and all such variations are considered within the scope 
and spirit of the invention. Accordingly, the protection 
sought herein is as set forth in the claims below. 



